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(57) Abstract: A charge-transporting varnish containing either a charge -transporting substance consisting of a charge-transporting 
oligoaniline or a charge-transporting organic material consisting of the charge -transporting substance and a charge- accepting dopant 

©\ and at least one polymer selected from among polyimides and polyimide precursors; and charge-transporting thin films and organic 
EL devices, made by using the varnish. The varnish can give thin films which little suffer from defects and have high uniformity 
and flatness and excellent mechanical strengths, heat resistance, and transparency. In particular, the varnish realizes excellent EL 

— ^ characteristics such as low driving voltage, high emission efficiency, and long service life, when used in organic EL devices. 
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y^ydriy) v 5 ^ 2, 2-tf;* [4- 7i^/V) 

2, 2-t^(4-T^y^^/V)^=3r^/V^-n^°n/^^, 2, 2-tf ^ [4- (4-T^ 

y^^y^rv^) ^^-7;v^rxi-^xi^m<D^^m^'T^ ; tr* (4-r^y v- 

y n^^/v) yy?>\ tr* (4-T^y-3-y^/v^yn^^-^7i^) y^^^g^^r 
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^ ;Tb9^U>^T^ ^^^-U^T^m^m^M^T^ ; — (29) 

T^V, N, ~N'-}?X(4-T^J7^/V)-1, 4— ^-trV^T^, N-(4-T^7:7;n 
^7V)-N , -[4-[(4-T^y^^/P-)T^y]^^/k]-l, 4-^^irVv ? T^, N, 
N ' -fcf;* [4- [ (4-T5/:7^/V) ;V\ -1 , 4-^< VirVi^T5:^, 4- [4- 

(T7^/VT57) :7^/dr» -l , 3— OHls&T^ 4- [4- [ [4- &^—;VT^S) 
~7^;V~)T^'7^J^~)-1, S-^O^lSStT*^ 4-[4-[[4-[[4-(7^/VT 
57) y^;V\ T^A T^S) 7x^]-l, 3— ^ifVv^T^ 4-[4-[ C 

4- [ [4- [ [4- (^^/KT^/) 7^^/V~] 7s^/V\ T^A 7^^;V~) ] 7^. 

-l , 3—0^f^T^m(D^rV^ T^V isfttirS&frrZitTSy ; — ( 

30) - (42) -e^$^3^ry-/vr^^#|g-^#i-§> ? T^^^^ ( f ^tt^ 0 ft 
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[0052] Wb21] 




(4 2) 



[0053] ^pj!(Dm#^tt 1 7^^#§|^^ffiv^^>^^J^LT^*, MZ.tt, 

— /K DMF, DMAc, NMP, N, N'^fM^/U^y, V^/V^/Vfo^S 
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[oo54] $e>^ *ftm<Dnffiimti&~*t¥te.\z. n^mmnm^mm&^m.^^ 

±5fc*&#J©ft#0!lfcLTH\ yf;^ny;v^\ v^^w^yri— /i^xf;vx- 
•7VK ^ntVy^yn- /v^e/y^/i^— rc^vV#/Vtf /K i^T-feh^T 

[0055] ^Wi;:«5«fflr*&^5»i!ltt, _h^b^m#ii^tt 1 7^^v>-c^$^ 

m^wmm, v—sv^—bm, -ow^yvm, ^u—m, m^m 
[0056] mM(Dmm^mtvx\t, m^m^ti^-hcoxw^ ft-yhzru— h**— ^> 
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[0057] *mm<Dmfflb&ti37~x cm^mm^mm) &mmttoi^vm*<Dfmxm 

[oo58] E?L^ttr7^^oLED^^-^^ffli-^^«, mr^m^xmm^nm 

m. m^-mmm. m^&AS, mm&m&M&mMLxoL-Er>m*k~rz> 0 witn 
mmuma^4>^^mmim (ito , ^vv^m&mtm azo) 

[0059] lEitmmm&j&f&irzwmbvxn, (hv^^/vT^^^—mmfc 

(TPD) „ ( a -^-y^;V-J-7^^;VT^y) ( a — NPD) , [ (MJ^ai^/VT^^ 

]^t°n^^— (Spiro-TAD)#CDMJTy— /VT^M, 4, 4', 4"-hy^ 

{y^;v) t^A hV /vr^y (hi-mtdata) n 4, 4 ' , 4" 
-hU ^ [ l-^-^^/v (^^^/k) T5:y ] hy^m^/kT5:^ ( i-tnata) ^(d^—/< 

—XhT^>M;5, 5"-tf^-{4-[tfJ* (A-*7-;V~7^;V) T^y]^^^/V}-2, 2': 
5' , 2"*— "f-iry^y (BMA-3T) ^(Z^y^^^ig^tf 
[0060] ^3fe«^?f^-r?)W^^L-C«, 0fl*.fcf, hy^ (8-^r/y/7-h) T/^-VJ* (III) ( 
Alq h tf^(8-3Vy/7— K>M#&(H) (Znq ), t^(2-^/V-8-dr/y/7— W (p 

3 2 

-^a^/V^/9^-h)77V^^(III) (BAlq), 4, 4'-«(2,2-> ? :7 J ^/Mf ^ 
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V>\ 2x540. 4-(i/i/T/^\/Z/)-2-^/V-Q-{p-i/^/VT^;^V/V) 

-4H-t°^^(DCM). hy^(2-^oi=/i.fc o y^)^y^A(ni) (ir(p Py ) )&tMi, 

3 

10-^^-^hnU^)-hy^(4, 4, 4-MJ^/V^-n-l-(2-^^/^)-^>--i, 3 
nt°^(m) (Eu(TTA) pherO^^f htl%> 0 

3 

[0061] m^*I^Jg^^«*t^f^b-C«, 0Bx.tf , Alq , BAlq. DPVBi, (2-(4-tf^ 

3 

m-/V)-5-(4-t-7^/V^^^/V)-l, 3, 4-^t^7/-;l/) (PBD), hVTv* 

2 

(MgO) % T/V^ (Al O h 7Wky^!^A (LiF) , 7^^^v/>>^ (MgF ) , 

2 3 2 

^Mk^hn^^(SrF ) , Liq, Li(acac) , WmV?-?^ J*^& 

2 

mfbtiZo 

^iv^hiu y^?A, -rhv?J*. -t^A^^^if 

*vVT7v>y?m&&l&1rZttWbLXtt:. Mfttt. PBD % TAZ, BCP^#(f 

[0062] m^mm7~x&oLEnm^K®.mirz>M&fe. mr^m^xmrn^nm 

[oo63] ^mm<Dmmw^r7^^m^^pi.Kr>m^<Di^m^mtvx^ «r©^ 
[0064] jy^as, oi^^m^tmm(Dijmx^mmwiAi\z.iE^m^\mm^wm^ 
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[0065] ^ffli-^^Xt>mW^^LT«OLED*^^^b^WWi^#^^^^^ 

t&x^z> 0 

) (PDAF) f <Z)*°y 7/Vtl/yli#:, ^y(2-^h=ari/-5-(2 , -^/V^y=ar^) 
-1, 4-7^U>t?^U» (MEH-PPV^^y^rn^l^tf^l^ff^:, ^°y( 

/V (PVCz) ^^^[f 

[0066] mntLxn, ^v-w^ ytm^/^m^mfhn, mmx^—^wc 
m^mtvxi^ mzmmtstiz>h<Dxiz.f2<, m%.&. f^y^m. ^tvn-b 
fri, ^m. T/^>w<D^&tfy>Txmjni-%z-kf)mti^\ 
^-hxMm-tzTjm&mfbtiZo 

[0067] j^t, mnmRx$itmm%mfx, ^mmx^oM,m^nmi-^K *mmt& 
Tm<DmMmizmm£ti%-k<7)Xfe?3:\ ^ 0 
fc*3, urcommmRxfitmnK^^x, «rstt, Essstf (eld-so, jkm 

tf-^t±M)^ #1^— (D^^SfS, GPC^7^A(KD-803/KD-805, i/a^V 
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?*#M) zmrnvtcGPcmm (ssc-7200, ±>is~—mm±m) &mmvxm%. 

M^ra^®m^(AFM) (^-7^-7° (S^^fil) III a, B#tr-=(*fc)g4) 
, ^EL^3fe^I«J^g(EL-1003, ^W^^-^J^)^, t^iS© 

pj^fi^^^^-^r^-fif (4i56c, rttuish&sm&tiimuto mmm<D 
[0068] i&j&mi] *y=tr~y>nm{frD&j& 



[0069] r/lvTWV • • • y^rc^ . • v?-^V (Bulletin of Chemical Society 

of Japan), 1994^, ^67#, p.l749-1752^|B^tVTV^^&^(31, £kTCD 
J?mzM\ ^^—A^h^T—V is (PTA) £r#fco 

p-7^W^T5:^12. 977g£h/V^2y^h/MC|§ft?£-^ ^tL^J&7k«il^J 
-Cfc^h7-n-^>dr^^^245. 05g&;ta;tT70^30#|ffl$§A?$i2r5 o 

p-t\?v3ri/i?7^/lsTV^53. 346g£»lU S*#ffl^iT, SJS?&SlOO 

^=¥1^ 0. 2^fi(DtK^> ? ^lxK?P^^P^., ^3Rrt«r£9ff©ifcUfc8L » 
[0070] #£>*tfd§?&^ h/^^jj$^f^LT25M*^x.T^eSr!BI«L,*P^3S 

: 1) , ^-^/V-eJlR^^L^^, #fetbfc3l$fi*«EE T60°C 

xiommnmuto m^<Dn^mi¥^h^—&m , oM^x^m^39. 6o g &# 



Wb22] 
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012*75%) 0 
[0071] l&j&MZ] tfVT^m(Pi-&)<DM& 

TDDE^B&i-)8. 01g(0. 040mol) £rA*U NMP91. 9gKWM^tc 0 ^CO^ 
M^^i-*S*t°ti^y5/Mi(^TPMDA»i-)8. 20g(0. 038mol)^Px., ^ 

tv^23°c-e20#^a#b'Cfi^j^^TV \ m^vmmw-x^^ r^m (PI 

-a) CD 1 5%NMP|^fe#fc 0 

nhnfctfVT^m (PI-a) <D§fcTO5H^ A (Mn) ^t^MTO^ A (Mw) fc£ 
^ti^fhMn^ 11500, Mw=25200-efeofc 0 
[0072] [1^&$J3] ^yT5K^(PI-b)(D^ 

200mL©4oP77^i-^ ^^^»ftT"eDDE8. 01g(0. 040mol)^Att,N 
MP87. 6gf^$?£-^fc 0 ro^-St-l, 2, 3, ^v^n^^rh^TJ/^ 

^*£*^(J^TCBDA£B&i-)7. 45g(0. 038mol)^Px., ^tV^23°C-e5B#^ 

»#b-cm^JS^?v\ * 0 yr5K^(pi-b)(Di5%NMP^^#^i 0 

y 7^Ki (PI-b) (DifcTO^ft (Mn) ^LU?m* WJ^i (Mw) ii^MtLMn 
= 14000, Mw=32600-Cfeofc 0 

[0073] imnmn 

&i$M 1-emhtvfcPTAb, PTAKM^X4^e/vm mco5-^yt^V^m (SXT 

T-eMx.xmm^f-o z-comm^ &)&m2xnhnfcmT^m(pi-a)cDi5% 
^^;~;v&Mx-xm.w~rz>z.kx\ m&#m&4%<DX7~x (ad ^stt 0 

#bfc c 5fc^f^Uy7^(Al)£r, ^lf>^-h^-J;9lT07J7^S«±^M*b 

, rtt^^T, 2oo°cximmm^x30nTncom-fmmti,fc 0 nhnrmm 

CD100mA/cm 2 mn£?CDMUfc?l$&fe, 3. 1 X lO^ScnT'-efcofco 
[0074] [H»J2] 
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^^l2-t?#^fc^yr5:m(Pi-a)(Di5%NMP^Sr, *°yr^Kgl^l& w 
y-;—/v%:mk.xm.W~tz>^bx\ mj&&W&A%<oy~* (A2) , (A3)&t*(A4) 

A/cm 2 iiSR#<D®Mfc2ggi3\ ^fl^fU. OXIO'W, 3. 6X10~ 7 Scm~\ 1 
. 3X10" 7 Scm _1 -efcofci 0 
[0075] [HJg$|3] 

-^^!|l-e#^tbf'PTA^, PTA^^fb-C4^e/V^i(D5-SSA^Px., ^tUCN, 
N-v ; ^^/VTirhT5K(DMAc)^m#fflMT-eiPx.T^$-frfc 0 ^<Z)^}fe 

^0a3-c#e>tbfc^yr^m(pi-b) <di5%nmp^r^ *°yT5K^^^@^ 
Mx.xmwir^tx\ mj&ftm&4%<Dy~x (bi) Rxf (B2) ttt[^*mmjfc. 

SIT^ 200<C~ei ^ra^L-C30nm©*&— JfeS»JR^Lfeo <7)100m 
A/cm 2 M*;R#<Dm^fc2ggte N SXIO'W, 3. 2X10" 7 Scm' 1 -e 

[0076] [ittSE^Jl] 

-^^!ll-e#^tLfcPTAi, PTAiC^-L-C4^/V^i(D5-SSA^Px., ^tU-N, 

N-i?^/PT±hT^nvMAc)&mmnmuTxM^xmM&^t. £t>Kss?*^ 
^/—;v^Mx.xmwir^tx\ mw^m&4%(Dv^Mc) ^mmvtc 0 
nbfiitv-* (c) &m)&Mi \zmM<DjTfexiTomm±iz.m?fcu rti^^r 

, 200^C-ei^K^bT30nmCD^— &?fjg££Ufc 0 #^>^c#Jj^(D100mA/cm 
2 MmB#om^^iS»3. 6 X 10" 7 Scm _1 T?feo^i 0 
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[0077] [Jt«EW2] 

n-r=3^9/v^v^7KyT^y^(T/vKy^^ttM> ^tMw=«j2o, 000)2 

OOmg^, 5-SSA 479mg^PX.,^tV^^^/^/^T5:Kl9. 32g^^^#H 
^T^Px.-C^$^:fc 0 ^H^^2T?#e>^aHyr^Kfift(PI-a) W15%NMP 

[0078] [HJg^!l4] 

^StR_hlsiE?L*I^H4S»JRi:U-C^bfe«, KS3MM£ertfc«AU a-NPD 
, Alq „ LiF, Al£rJW#:^3f W~ 0 J^/f^^rtl/^tl^Onnu 60nm, 0. 5nm, lOOnm 

3 

F^r^V^-CO. 3—0. 4nm/siL, LiF^oV^TfiO. 02—0. 04nm/s£L/c o 
[0079] [it«!|3] 

LiF N Al^jHI#C^3f Lfc 0 WkW-\ttfhZ:fh40rim, 60nm N 0. 5nm N lOOnm^U 
tt-^tt8X 10" 4 Pai^T(7)i±^^^oTd^^^f^^f V\ H2LiF&B&^ 
"CO. 3—0. 4nm/siL, LiFfcoV vCfSO. 02—0. 04nm/s£Ufc o iMfSM^RI 

[0080] [^1] 
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mm) 


(V) 


5OmA/cm 2 illl0# 


filJEE 
(V) 


IS 

(cd/m 2 ) 


(cd/A) 




A2 


3 


2.8 


8,3 


2790 


5,6 


Al 


10 


3.0 


8.6 


3320 


6.6 


A3 


15 


3.0 


8.9 


2760 


5.5 


A4 


20 


3.3 


9.4 


2600 


5.3 


Bl 


10 


2.8 


8.9 


3100 


6.2 


B2 


15 


2.8 


8.9 


2800 


5.6 


ttmm 


C 


0 


3.3 


9,7 


2500 


5,0 



[oo8i] mu^&tizxyi^ mMMi-3xmm^fr&y~xfabtez>mm&jE3imm& 
[oo82] immmBi 

mmmiRx?miMM2xmhti±u^ (ad (A3) ^tv^-h^ ?w.m 
±x4oftm*y*>ffi&&n<>fc^mM±.iz.tt°i/=i— MireMru -tt^^c 
t. 2oo°cxmr^m^x30nmcom—fmmt\^± 0 nbtitcmuK^^x, w 

mM^^w^m i t^-To 
[oo83] I'mmmQ'] 

mmimxmhntiy-x (bd (b2) ^tv^- h&n 5 itifii^TMo^p^ 
yv^^ff ofc^r^^Jit^tv^— h-eMJU rMSMT^ 2oo°c-ein# 

[0084] [ittfc$|4] 

^^iH-C^^^fc^^ (C) ^ifeFU5^fE«^^&-C^^S«±^MLfc 
o ^fx£^T\ 200°C-eiB#r^^bT30nm(D^|— ^^Hi!bfc 0 #£>*Lfc^& 
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mi-3ic^t$ti%£?^ mmmi-3^mM^f'^-^(Ai), (A3), (bdrxk 
b2) frb&btiiz.&mm<Dmm&}&, uaamw-x (c) d^#e>^?*j^^H:^ 

[0085] [^/&$J4] ^°yT5K^(PI-xl)(Dm^ 

^tM^TFcK 100mL©4oP77^t % N, N'-v^m^/V-N, N'-" i^(4-( 
T^y^^/^^^m^/H-^^^^C^TTPD-DA^I^^S. 37g(4. 8mmol)i: 
p-^—lx^T^O. 13g(l. 2mmol)^A^ NMP11. 4g\Z.mM^tM, 
CBDA1. 15g(5. 9mmol)^ NMP15. 0gKmM^tchC0^QK.fz. o ^1^23 

°c-^6mr^mwvxm^-Rm^n v \ w^spmmfc'e&ztfVT^m (pi-xD © 

15%NMP^m^#fc 0 nhtbtcmT^m (PI-xl) <Df$:^:l£j^i (Mn) 
ii¥^^i(Mw) i^tl^:tlMn= 32700, Mw=76800T?feofc 0 



[0086] [^^|J5] ^°yT5K^(PI-x2)(D] 



SjJt^ftT^K 100mL(Z)4oP7773t, TPD-DA2. 46g(3. 5mmol) £p- 
7^U^i/TV^0. 38g(3. 5mmol) b&Atl, NMP10. 5gKmM^fc^:, CB 
DAI. 33g(6. 8mmol)^NMP27. 2g^^$^fct(Z)^Px.fc 0 ^tl^23°C-C 

6mmmwvxm^-R^n^\ ^v4^mmi^xh^jT^m(pi-^2) <dio% 
NMP»#t #^>^fc^y t^ks& (pi-x2) (Mn) Rx^mm^ 

^^i(Mw) «-^n-? s tLMn= 34700, Mw=79400-efcofc 0 
[0087] [l^5c#!j6] ^yT$m(PI-x3)(Dm^ 

S^tMtffcT^K 100mLO4oP777n(i, TPD-DA1. 69g(2. 4mmol)tp- 
y^U^T^l. 03g(9. 6mmol) b&Atl, NMP12. Og^^f^Tc^, CB 
DA2. 26g(ll. 5mmol)£, NMP32. 8gtii§-f fcfe©^Px.t 0 ^^23°C 

-e6^ra«#LTm^^srfTV\ ^y^Ktii«-cs>wyT5m(pi-x3) (Dio 

%NMPiir#fc #fetLfc^yT5:m (PI-x3) (D#cTO^* (Mn) RTfMM. 
¥^fi(Mw) «^:^X^etb53000, Mw=122000-e$?ofc 0 
[0088] JifE^^!)4-6-e^b7tTfB^-e^§^TPD-DA«, S^r?l^02 

/100949^-?^^5/h^fE«c$^'CV^7Jfei-^oT-^^b/i 0 
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[0089] Wb23] 



J 

- 0 Q 

H 2 N-Q-C> 0-Q-NH 2 

[0090] mMM7] 

4-e#^^yT$m(pi-xi) ©i5%nmp», y$VT^m&mmj&ftM;<D 

l0MA%Kfj:%£?\z.1}\\x., ^.Kiy^^^-j—/^j]Ux.xmW'f-^tX\ 
&mSt5%<DT7~x (XI) SrfMBiUfco 

fWtr^;* (XI) ^tVn- J;(9±^^*bfc 0 rtL^^200°C-eiH#^!til 
^LT, 30nmO^J— i!bfc 0 #^^bfc^llI(D100mA/cm 2 M«B#^*^5 

4. 8X10" 7 Scm _1 -efcofc 0 
[0091] [||»!|8] 

7 fcf Bic(D ^fe-CMMbfcPTA/ 5-S SA©DMAc^E IC , ^ 5~C# 
^>tb^yT^m(PI-x2) ©10%NMPjtM^ *°yT^K^^@^i(D10M 

m5%(Du^ (x2) srnggut, nhtitcu^^mmimicmm^mxiTom 

^tLfc^^lOOmA/cm'ilftHfom^^^S^, 4. 0 X 10" 7 Scm _1 -efeofc 0 

[0092] mMM92 



^^i6-e#^^c^yr3:K^(pi-x3) zm^itskfrtz, mmmstmm^x. 



-CITO&K-Lfc^frU r^^200°C-eiB#rHl^LT, 30nm<£>i£j— fcHJJRi: 
bfCo #btbfc^(D100mA/ / cm 2 amNF^)«^C^S«. 4. 0 X lO^Scm" 1 -? 
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[0093] [HJg^JlO] 

^m&5%<Du=.^ (x4) zmuvtco mhtitcu^^mmm7Kmm<D^mxi 

fc 0 #^tv/c-#J^(D100mA/cm 2 ii*^*Ms?SS«. 5. 2 X lO^Scm" 1 ^ 
[0094] [it«!|5] 

MMM 7 ^1 Bictf> trMMbfcPTA/ 5-s s a<d dm AcmWi iz^^n^-f- 
/—/^Mx.xmWir^tX\ S^MS5%©!7^ (z) ^ISLfc, mhtvkV 
~x (z) ^HJfef?!j7^fEic(D^-fe-eiTO^_h^^L, ^^^2oo°c-ei^ 

mm&LsX, 30nm(D^J— ^#|^^bfc 0 #btb7t^Jit(D100mA/'cm 2 MmB#»'a; 
Mfe^Sf*6. 8X10" 7 Scm _1 -e$)o^ 0 

[0095] immwn] 

mmmv—ioxnhtifcu^ (xi-x4) n»!j7^fE«$^c^&-eiTo^ 

D, Alq , LiF, Al^JW^cS^f bfc Q ^m^fc^MOnm^ 45nm, 0. 5nm, lOOn 

3 

mtu ^tti^tisx lo'^a^k-r^tstf^x^hmmm^ffw mm^—vu 

LiF^V>TO. 3—0. 4nm/siL, LiF^oVvCteO. 02—0. 04nm/s£Ui o M 
[0096] [Jt»!j6] 

J:b^!l5-e#^>tbf't7^ (Z) ^ HJfef?!j7^fB*$tbfc^fe-eiTO^f^^_h 

KiEftffimimmkisXMmistc.^ mmmi 1 ^sb^^^^-c^^^^tv \ 

OLEDit^fWL/c 0 #^^cOLED^^-(D#tt^2^^i- 0 
[0097] [^2] 
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(V) 


5OmA/cm 2 iSS0^F 


(V) 


(cd/m 2 ) 


(lm/W) 




XI 


PI-xl 


2.8 


8.1 


1670 


1.3 


X2 


PI-x2 


2.8 


7.7 


1630 


1.3 


X3 


PI-x3 


2.8 


7.5 


1600 


1.3 


X4 


Pl-b 


3.0 


8.5 


1710 


1.3 




Z 


ML 


3.0 


8.9 


1380 


1.0 



[0098] ^2^§tt^J:5^, ^yT^m^fflV^fc!7^(Xl-X4)^^^$t^fc^# 

z-zmmmi KD&oLEnm^-vy&m^ ^vr^m^^x^ (z) ^ 
mi$m&^ir^b&t>frz>o hyry-yvr^^^t-^yr^K^;^ 
mr^m^m\^u^ (x4) >5^^$tb^sr#^m^^H:-<, {sib^m^ 

[0099] [^W!ll2] 

7 ^|B«^^-&-eMMLfcPTA/5-S SA^DMAcM £ , ^j^^!)6-e# 

^^fc^yT^m(pi-x3) (dio%nmp^^ ^yr^m^^ig^i^^ 
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